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I i . 
ABSTRACT 
Gold mineralisation in northeast Tasmania occurs mainly within quartz veins 
hosted by a thick sequence of folded Ordovician to Devonian turbidites known 
as the Mathinna Group. This sequence was intruded by post orogenic 
Devonian granitoids which form the Blue Tier, Scottsdale and Eddystone. 
Batholiths. Gold mineralisation has a close spatial association with the 
granitoids in some areas but the majority of mineralised sites are remote from 
granitoid outcrop. 
Potential field geophysical methods were applied to assess the spatial 
relationship between gold mineralisation, regional structure and granitoids. 
Regional data were used to examine and test tectonic models for the 
development of the region. Semi-regional and detailed data were used to 
assess the local structural setting. 
ii 
Analysis of the regional gravity and magnetic fields indicates that the lower 
Palaeozoic rocks of eastern Tasmania were thrust to the west over western 
Tasmanian sequences. The broad magnetic anomaly west of Bridport suggests 
that Cambrian basic and ultrabasic rocks underlie the Mathinna Group and the 
. granitoids. The gold mineralisation in the Mathinna Group may in part be 
sourced from these units·. 
Three mineralised areas within the province were examined in detail. These 
were selected as representative of a variety of geological settings and several 
different styles of gold mineralisation. 
In the Gladstone area gold mineralisation occurs both close to exposed 
granitoids and also remote from granitoid outcrop. The magnetic data indicates 
a strong structural control on the distribution of mineralisation. Many of the 
mineralised sites north of Gladstone township occur on anticlinal axes and the 
trend of the quartz veins in this area is parallel to northwest striking faulls 
which are clearly apparent in the magnetics. Gravity data indicates that the 
maximum thickness of Mathinna Group rocks in the Gladstone area is 
approximately 2500 metres. There is no clear spatial relationship between the 
mineralisation and the underlying granitoids. The mineralisation at Gladstone 
is considered to predate the main phase of granitoid intrusion. 
Mineralisation in the Lisle area is closely associated with cupolas of 
hornblende-biotite granodiorite which intrude the Mathinna Group. 
iii 
Geophysical and geochemical data indicates that these intrusions are separate 
and distinct from the Diddleum Pluton which forms the western portion of the 
Scottsdale Batholith. Magnetic and gravity data suggests that there are three 
geophysically distinct granitoids in the Lisle area. The granodioritic Lisle 
Pluton has a magnetic and a non-magnetic component but a more felsic 
intrusive is inferred to underlie the Denison Goldfield. The majority of the gold 
produced in the lisle area was alluvial gold recovered from the Lisle valley. 
Much of this gold shows evidence of remobilisation in the placer. The primary 
source of the alluvial gold at Lisle remains uncertain but the favoured 
alternative is that the gold was mainly derived from quartz sulphide veins 
within the Lisle Pluton and the surrounding contact metamorphosed Mathinna 
Group rocks. 
In the Mathinna region the· majority of known gold mineralisation lies in a NNW 
trending corridor between the Blue Tier and Scottsdale Batholiths. Gold 
bearing quartz veins in the Mathinna Group strike either parallel or 
perpendicular to the to the NNW trending regional fold axes. Geophysical data 
suggest that the thickness of Mathinna Group rocks underlying the gold 
corridor increases from less than 1 000 metres in the Alberton area to 
approximately 3000 metres in the south near Mangana. There is no consistent 
spatial relationship between the mineralisation and the underlying granitoids 
although the subsurface distribution of granodioritic rocks is poorly 
constrained. The main gold corridor has no magnetic expression and and 
northwest trending magnetic lineaments mainly reflect lithological variations in 
the Mathinna Group. Northeast striking lineaments in the Mathinna region mark 
faults which have a complex history including early dextral and later sinistral 
movements. The interaction of these faults with pre-existing ENE striking 
fractures may have been important in the localisation of gold mineralisation 
during, or immediately prior to, the first phase of granitoid intrusion. 
Mineralisation at Golden Ridge is closely associated with an intrusion of biotite 
granodiorite. Many of the prospects in this. area correspond to irregular 
magnetic anomalies which are inferred to mark zones of magnetite alteration 
based on assessment of an adjoining anomaly to the west of Golden Ridge. 
This anomaly, which is one of several broad magnetic features in the Mathinna 
region, extends beyond the mapped contact aureole. The presence of biotite in 
association with magnetite in this area indicates temperatures in excess of 400 
degrees. These magnetic anomalies may indicate the presence of large 
alteration systems possibly related to granodioritic intrusives. The economic 
potential of these areas should be assessed. 
This study indicates that two distinct styles of gold mineralisation are present 
iv 
in northeast Tasmania. The mineralisation at Gladstone and in the main gold 
corridor from Mangan a to Waterhouse is structurally controlled and apparently 
·unrelated to granitoids. At Lisle and Golden Ridge mineralisation is spatially 
and genetically associated with granodioritic intrusives. No single set of criteria 
for locating potentially mineralised sites across the entire region has been 
established but analysis of detailed magnetic data can greatly assist in the 
definition of zones of structural complexity or areas of alteration. 
CONTENTS 
Statement ................................................................................................... i 
Abstract .. . .. .. . . . .. ...................................................................................... ii 
Contents .................................................................................................. v 
List of Figures ............................................................................................... ix 
List of Tables .......................................................................................... , .... xiii 
List of Plates ................................................................................................ xiii 
Acknowledgements ..................................................................................... xiv 
Chapter 1 
INTRODUCTION 
1.1 Overview ................................................................................................. 1 
1.2 The study area .............. ~ ......................................................................... 1 
1.3 Data acquisition, interpretation and presentation .................................... 2 
Chapter 2 
REGIONAL GEOLOGY AND MINERALISATION 
2.1 Introduction ................................................. ; ........................................... 4 
2.2 The geology of Tasmania .......................................... ; ............................. 4 
2.3 Geophysical chara.cteristics ..................................................................... 7 
2.4 Geology of northeast Tasmania .............................................................. 8 
2.5 The Mathinna Group- stratigraphy and sedimentology .......................... 9 
2.6 The Mathinna Group- structural geology .............................................. 11 
2.7 Devonian granitoids ............................................................................... 13 
2.8 Mineralisation ........................................................................................ 16 
2.9 Summary ............................................................................................... 19 
Chapter 3 
THE TASMANIAN REGIONAL GRAVITY FIELD 
3.1 Introduction ........................................................................................... 21 
3.2 Bouguer gravity field .............................................................................. 22 
3.3 Regional ~ residual separation techniques ...................................... ~ ...... 23 
3.4 Previous studies .................................................................................... 24 
3.5 Trend surface analysis .......................................................................... 25 
3.6 Filtering ................................................................................................. 27 
3.7 Upward continuation .............................................................................. 29 
3.8 Derivatives ............................................................................................. 30 
3.9 Forward modelling ............ : .................................................................... 30 
3.10 Comparison of separation techniques ................................................. 34 




4.1 Introduction ........................................................................................... 37 
4.2 Density ................................................................................................ 37 
4.3 Magnetic susceptibility ........................................................................... 40 
4.4 Electrical properties ............................................................................... 42 
4.5 Sonic velocity ........................................................................................ 43 
4.6 Radiometries ......................................................................................... 44 
4.7 Summary .............................................................................................. 46 
Chapter 5-
GLADSTONE 
5.1 Introduction ........................................................................................... 49 
5.2 Geology ..................... , ................................................................ .-......... 50 
5.3 Mineralisation ......................................................................... ,. ............ 53 
5.3.1 Tin mineralisation ..................................................................... 53 
5.3.2 Gold mineralisation ............................................ '...................... 54 
5.4 Gravity survey ........................................................... ; ........................... 5? 
5.4.1 Data acquisition and processing .............................................. 57 
5.4.2 Qualitative interpretation ., ........................................................ 59 
5.5 Magnetics ................................................. -............................................ 60 
5.5.1 AGSO aeromagnetics .............................................................. 60 
5.5.2 Placeco aeromagnetics ............................................................ 61 
5.5.3 Source of Mathinna Group magnetic anomalies ...................... 62 
5.5.4 Placeco aeromagnetics- qualitative interpretation .................. 64 
5.5.5 Structural setting of gold mineralisation ................................... 66 
5.6 Radiometries ......................................................................................... 68 
5.7 Gravity modelling ................................................................................... 70 
5.7.1 Three dimensional gravity modelling ........................................ 71 
5.7.2 Two dimensional gravity modelling .......................................... 75 
5.8 Magnetic modelling ................................................................................ 78 
5.9 Summary ........................................ · ...................................................... 80 
Chapter 6 
LISLE 
6.1 Introduction ........................................................................................... 83 
6.2 Geology ....................... -......................................................................... 84 
6.3 Physiography ........................................................................................ 87 
6.4 Mineralisation ....................................................................................... 88 
6.4.1 Lisle Goldfield ........................................................................... 89 
6.4.2 Lone Star, Golconda and Panama ........................................... 90 
6.4.3 Tobacco and Cradle Creek ...................................................... 90 
6.4.4 Denison and Lebrina ................................................................ 91 
6.4.5 Myrtle Bank area ...................................................................... 92 
6.5 Gravity survey. ·····~····························· ................................................... 92 
6.5.1 Data acquisition and processing .............................................. 92 
6.5.2. Gravity data- qualitative interpretation ............................ v ........ 94 
vi 
6.6 Magnetics .... : ........................................................................................ 95 
6.6.1 AGSO aero magnetics .............................................................. 96 
6.6.2 Seltrust magnetics .................................................................... 97 
6.7 The petrology and geochemistry of the Lisle granodiorite ................... 1 00 
6.7.1 Petrology ................................................................................ 1 00 
6.7.2 Geochemistry ......................................................................... 1 01 
6.8 Geophysical modelling ..... , ................................................................... 1 03 
6.8.1 Line 5435000 N ...................................................................... 1 04 
6.8.2 Line 5437500 N ...................................................................... 1 06 
6.8.3 Line 5442500 N ...................................................................... 1 07 
6.8.4 Line 5445000 N ...................................................................... 1 08 
6.9 Origin oft he alluvial gold at Lisle ......................................................... 1 09 
6.10 The primary source of the gold at Lisle ............................................. 111 
6.11 Gold exploration in the Lisle area ...................................................... 114 
6.12 Summary .......................................................................................... 115 
Chapter 7 
MATHINNA 
7.1 Introduction ......................................................................................... 118 
7.2 Geology ............................................................................... : .............. 119 
7.3 Mineralisation ...................... · ............................................................... 122 
7 .3.1 The gold corridor .................................................................... 123 
7.3.2 The Golden Ridge area .......................................................... 125 
7.3.3 Tin, tungsten and base metal mineralisation .......................... 126 
7.4 Gravity data ........................................................................................ 127 
7.4.1 Acquisition and processing .................................................... 127 
7.4.2 Gravity data- qualitative interpretation .................................. 129 
7.5 Magnetics ........................................................................................... 130 
7.5.1 Qualitative Interpretation ........................................................ 131 
7 .5.2 Mangana ................................................................................ 133 
7.5.3 Mathinna ................................................................................ 133 
7.5.4 Alberton .................................................................................. 134 
7.5.5 Golden Ridge ......................................................................... 135. 
7 .5.6 Magnetic lineaments .............................................................. 139 
vii 
7 .5.7 Magnetic lineaments and gold mineralisation ........................ 140 · 
7.6 Quantitative interpretation of gravity and magnetic data ..................... 142 
7.6.1 Line 5428000 mN ................................................................... 144 
7.6.2 Line 5419000 mN ................................................................... 145 
7.6.3 Line 5407000 mN ................................................................... 146 
7.6.4 Line 5399000 mN ................................................................... 147 
7.6.5 Line 5391 ooo mN ................................................................... 148 
7.7 Radiometries ........................................................................................ 148 




GEOPHYSICAL CONSTRAINTS ON THE REGIONAL 
STRUCTURE OF NORTHEAST TASMANIA 
8.1 Introduction ......................................................................................... 152 
8.2 Regional structural models for northeast Tasmania ............................ 152 
8.3 Regional gravity ................................................................................... 154 
8.4 Regional magnetics ............................................................................. 155 
8.5 Two dimensional modelling ................................................................. 155 
8.5.1 Line NE2 ................................................................................ 157 
8.5.2 Line NE1 ................................................................................ 161 
8.5.3 Line NE3 ................................................................................ 161 
8.5.4 Line NE4 ................................................................................ 162 
8.5.5 Line NE5 ................................................................................ 163 
8.6 Summary ............................................................................................ 164 · 
Chapter 9 
SUMMARY AND CONCLUSIONS 
9.1 Overview ............................................................................................. 167 
9.2 Summary of results .............................................................................. 168 
9.2.1 Regional- residual separation ............................................... 168 
9.2.2 Geophysical methods ............................................................. 168 
9.2.3 Physical properties ................................................................. 169 
9.2.4 Regional gravity and magnetic data ....................................... 170 
9.2.5 Gladstone ............................................................................... 170 
9.2.6 Lisle ................................................... : .................................... 171 
9.2.7 Mathinna ................................................................................ 172 
9.3 Synthesis and Conclusions .................................................................. 173 
References ............................................................................................... 176 
APPENDICES 
1. Gravity base stations 
2. Gravity data 
3. Physical property measurements 
4. Fortran source code for gravity terrain correction program - terrain.f 
5. Sensitivity analysis 
6. Interpretation of the Hogans Road magnetic anomaly 
7. Sample catalogue 
8. Reprint - Roach et al. (1993) 
viii 
